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Abntrmct

A pulti la-r ia us.sd as s llqht sourco for illuimtinq the surfaca of a dyn~ic ●vent
of ●1 -’ mtiq at ~3 mfus. At ● pradata~nd t~ durinq Ma dynamic action, a Storao
c~ra is usad to record a pair of haqos of tho dynamically mvinq 8urfaco. Tho starooi.mxqo
pair can M qua.ntificd for ●urfaca contour.

Introduction

k- A1-8 has tba nsd to rasol- profilos of Hll dynamically -inq surfacoa. in mmt
c-.4. tba totAl tin 02 tha ●xporisunt im <0.5us ~ ● profile=ath rasolvod ●t ●prd.otu-
mimti tin durinq tho axpmri~nt. In wy caMm the ~rhnt itmalf is ● paoudo-uhito
liqbt -ittor, tharaforo, ●ny liqht ●urco mst h intonoo, tiort duration, and ●wrablo
fra tho mlf liqht of tha axporimnt. A pulsed lamar can provido ●ll tho ●ttri.butms nocon-
ccv for front liqht raflwtod starao~otoqrmphy of oar uparimmto. ~o attributoo daairmd
fra tho Llqht aourco includal tiort Plm.g (<10 ns), ~~hrmtic, hiqh optical -r, and
‘UIo ability to ti- ●ynchronixa tho outpt pulsa. Ml of them ●ttributa8 ●rgahmractiristic
of solid ●u- Lasara b ●ddition to th. .pgtial cohar~. that i- not dosirod. Asdamcribad
later, tho spatial cohorancg can M do8troyod.

Exporimntal tarot dovico

A SM1l (1 rn x 1 m) ●xpladinq foil is U* to ●ccclorata ● flyer plata af ● dioloctric
(or dioloctric/ntal laminate) to 1,hiqh vol~ity with s hi~h ●ccoloration, but with ● tOtal
fliqht lmqth of only ● fow millj:wjtarm. ~o MU1 fail 1s ●l@ctrically ●XPIM by acapsc-
itar discharqo throuqh th- 1- ro~l.~ta.nca,1- Lnducta.ncc circuit. Th@ ●XPIOdinq foil ia
tho rasimtiv’o ●l~nt in tha circ:~~t. l’hohiqh current in ● fw 10’s of nanomaconda rapidly
dapoaita an.rqy in th. ●xplodinq faLl causi.nq rapid hoatinq and contortion of tho solid ~tal
trJ● plamma. ~s raoultinq ●xpandinq plaox ●ccolcratos tha flyov plata mtorihl ● t ratom
,Xcekinq 10” m/m~ .

A cavity dumped ruby lasar is umad to qanarata n S ns FWRM pulso of 300 d. Tha las~r
oscillator PUISO i. than ●mpllfiad to qsnormta a laaar syct- outpuL ● 5 no PU1OO of 750 W
(riq. 1). Slnca tha la-or output pulsa is ucod to illuminate tho fly-r plata and record ●

convsntlanal staroopair of ?hotoqraphm, tha ●patifilcohoronca must k raducad to tho point
Lhat ony s~kla ia lass than tho resolution of thm film. ~o ●packlo reduction isparlf?~d
by dirwtinq tho laaar PUIIQ throuqh ● carbon disulfida call and fiber optical bundla, , ,
Tha fiber optic~l bundlo in quadfurcatod in ordor to mra ●vanly illu.minato ths ●xporlawnt
(}’lg.2).

~o ctoroo curs ccnnieta of tw idantical optical syatama with ●n 18” ●nqlo bat-on thair
optical axaa. ‘L%.cama:s unom a wtchad pair of 55 m f.1. objoctiva lansan romovod from ●

atarmomicromcopa ●nd romountod and alignul to provida 20X magnification. Tha film plan. is
● otandard 4 r 5 camera back with a ground qla-s vimwinq scroan. Batwoon tho lansac and film

plan. i- placd a 1 runFWHM bandpata filter matched to tho 694.3 nm of tho ruby laser. Tho
outputp.ulsa of th. ssor rmn be timed within 0.02u0 & tha donlrad timo fal tiv. to tha ●xPrimOnt”

Expartintal tochniqua

l%. oxplcdinq full/flyar plate teat davica is locatod with tha flyer in tho fi~ld ofviau
of ldm camrm and tha ;liqht ~mth directly toward tho ntorao camura. Tho ●tarao camara will
thun rocol”d tha ●urfac~ of tne Clyor plata ● - it ●pproachcm tho cmra. l’hc ●loctrical cur-
rant and voltaqa Wavofurma 0: tha explodinq foil ●nd lamer output pulma arg racordad on diq-
itlxara and tima correlated to dat)rinina ●loctrical ●ndflyar plata ralationahipa (Piq. J
and Fiq. 4).

r.uantiflcation of ●torophotoirapho

Tlm atoraopalr of phutoqrnphs aro quantified by using a starao eomparaqraph (Gordon l!ntar-
prlnan WO1 12111E) unually )ntqrdad for aarlal photography. The otorao comparaqrmph was
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callbra tea by Ft.ctograph.:ng a spec~al bu:lt stepped wedge that.was measured by ccr.’Jer.tlor.al
me:rology techr.lques. The sterec cmFaragrapb. was then calibrated against tre kr.own dlnen -
slons of the wedge. Th,e stereo ccrFaragrapt? 19 atcacb.ed to an X-Y movement w:th d:gltal
readout and the depth (Z-axis) r?:crorrecerof the stereo comparagraph sas replaced with, a
dlglCal readout math.ar.lsm “.h.at ~er-lts direct calibration of che readlnq. Sterecph.ctcqra:t,s
can be read t: X-Y-Z posltlon Of t?.e fljer surface profile (Fig. 5) .

Steracphotoqraphs and quantlf~ed results

?yplcal sets of stereopalrs of negatives (Fig. 5) ara taken in the stat~c ana dynamic
condition so as to be able to correlate data between views. Because the surface a! the
plates do not have features to ~der,tlfy, a white lnk 1s air-brushed on the surface to add
features and texture to the surface for future use in quantlfylnq surface profiles. Cress
scctlors of stereopalrs can be read (Fig. 7) an wall an computer generation of surface prc-

filets based on quantified data (Fig. B). The resolution and accuracy o: tb.equar.clfled data
depend on the quallty of the stereophotoqraphs and the abll~ty of the reader, b.oweve~,
values for both resoluclon and acc>~racy of iO.001 in. can and ham boon cbtalr,ed.

Sumfnar

Pulsed lasar lllumlnatlon and stereophotography togothar can provide a unique method ::
.-ecording three dimensional Froflles of eventrn that would normally ba otsc,~rcd by t~.e Ln-
tenso Self l~ght of the ●xper~mer.t. High magnlflcatlon and the veloclty of the flyer Flate
require that the exposure tine be ~hort to reduce mcclon blur to leas than the film resalu-
tlon.
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FLq. 3.
DlgltLzers for rccordlnq olectrlcal data.
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Fig. 6.
Stereo pair of photographs of flyer plata.
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